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ABSTRACT 
An e a r l i e r  s tudy (Lucas, 1984), while f inding support fo r  the 
Hickson (1971) framework fo r  organizational  power, found t h a t  department 
managers in th ree  major indus t r i a l  firms rated t h e i r  i  nformation services  
department as the  l e a s t  c r i t i c a l  of f i v e  departments, fo r  success in t h e i r  
industry.  This study polled 37 plant managers from the same firms,  Plant 
managers, l i k e  t h e i r  department manager coun te rpar t s ,  considered the 
i  nformati on services  department 1  eas t  c r i t i c a l  f o r  success. Central i zat ion 
of decision making was found t o  be pos i t ive ly  r e l a t ed  t o  information 
services  department power. Final ly ,  impl icat ions  o f  the study on d i s t r ibu ted  
versus centra l ized information processing a r e  d iscussed.  
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INTRODUCTION 
------------ 
I n  a n  e a r l i e r  s t u d y ,  1 3 6  d e p a r t m e n t  m a n a g e r s  d e s c r i b e d  t h e i r  
p e r c e p t i o n s  o f  t h e  p o w e r  a n d  i n f l u e n c e  o f  t h e  i n f o r m a t i o n  s e r v i c e s  
d e p a r t m e n t  ( L u c a s ,  1 9 8 4 ) .  The s t u d y  a p p l i e d  H i c k s o n  f r a m e w o r k  f o r  
o r g a n i z a t i o n a l  p o w e r  ( 1 9 7 1 )  t o  t h e  r e l a t i o n s h i p  b e t w e e n  t h e  
i n f o r m a t i o n  s e r v i c e s  d e p a r t m e n t  a n d  o t h e r  d e p a r t m e n t s  i n  p l a n t s  i n  
t h r e e  mu1 t i n a t i o n a l  f i r m s .  
T h e  H i c k s o n  f r a m e w o r k  h y p o t h e s i  z e s  t h a t  t h e r e  a r e  f o u r  c o n d i t i o n s  
w h i c h  l e a d  t o  a  h i g h  l e v e l  o f  d e p a r t m e n t a l  p o w e r  i n  t h e  o r g a n i z a t i o n :  
1. A d e p a r t m e n t ' s  ability t o  h e l p  t h e  o r g a n i z a t i o n  c o p e  w i t h  
u n c e r t a i n t y .  
2. The  d e g r e e  o f  d i f f i c u l t y  o f  s u b s t i t u t i n g  f o r  a  
d e p a r t m e n t i s  o u t p u t .  
3. H i g h  w o r k f l o w  p e r v a s i v e n e s s  ( a  h i g h  d e g r e e  o f  
i n t e r c o n n e c t i o n  w i t h  o t h e r  d e p a r t m e n t s )  a n d  i m m e d i  a c y  ( h o w  
q u i c k l y  a  d i s r u p t i o n  a f f e c t s  o t h e r  d e p a r t m e n t s ) .  
4 .  T h e  d e g r e e  t o  w h i c h  o t h e r  d e p a r t m e n t s  d e p e n d  o n  t h e  o u t p u t  
o f  t h e  d e p a r t m e n t  i n  q u e s t i o n .  
The  i n f o r m a t i o n  s e r v i c e s  d e p a r t m e n t  i s  c h a r a c t e r i z e d  b y  h i g h  
c o p i n g  w i t h  u n c e r t a i n t y  l o w  s u b s t i  t u t a b i  1 i t y ,  h i g h  p e r v a s i v e n e s s  a n d  
h i g h  i m m e d i a c y  o f  i m p a c t .  B a s e d  o n  t h e  H i c k s o n  f r a m e w o r k ,  o n e  e x p e c t s  
i n f o r m a t i o n  s e r v i c e s  t o  e x h i b i t  a  h i g h  l e v e l  o f  p o w e r  i n  t h e  
o r g a n i z a t i o n .  
The  f i r s t  s t u d y  l e d  t o  t h e  s o m e w h a t  s u r p r i s i n g  d i s c o v e r y  t h a t  t h e  
i n f o r m a t i o n  s e r v i c e s  d e p a r t m e n t  was  p e r c e i v e d  b y  d e p a r t m e n t  m a n a g e r s ,  
as  h a v i n g  l o w  p o w e r  ' a n d  i n f l u e n c e  c o m p a r e d  t o  f o u r  o t h e r  d e p a r t m e n t s .  
As e x p e c t e d ,  i n f o r m a t i o n  s e r v i c e s  d e m o n s t r a t e d  h i g h  c o p i n g  w i t h  
u n c e r t a i n t y  a n d  h i g h  i m m e d i a c y .  L e s s  e x p e c t e d  w e r e  f i n d i n g s  o f  e a s e  
o f  s u b s t i t u t a b i l i t y ,  l o w  s e v e r i t y  o f  w o r k f l o w  d i s r u p t i o n  a n d  f ew  
i n t e r c o n n e c t i o n s .  
C o r r e l a t i o n  a n d  r e g r e s s i o n  a n a l y s i s  s u p p o r t e d  t h e  r e l a t i o n s h ~ p s  
h y p o t h e s i z e d  i n  t h e  H i c k s o n  f r a m e w o r k .  L u c a s  ( 1 9 8 4 )  s u g g e s t s  t h a t  t h e  
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u n e x p e c t e d  f i n d l n g s  may b e  a t i r ~ b u t e d  t o  a  l a c k  o f  l n f o r m a t ~ o n  
s e r v i c e s  d e p a r t m e n t  c e n t r a l i t y  and c o n c e a l m e n t  o f  t h e  d e p a r t m e n t ' s  
p o w e r .  The  o r g a n i z a t i o n s  i n  t h e  s t u d y  were  m a n u f a c t u r i n g  f i r m s ,  and 
m o s t  o f  t h e  s y s t e m s  w e r e  b a t c h  p r o c e s s e d ,  " b a c k  o f f i c e "  t r a n s a c t i o n s  
p r o c e s s i n g  a p p l i c a t i o n s .  
T H E  CURRENT S T U D Y  
T h e  p u r p o ' s e  o f  t h e  s t u d y  r e p o r t e d  h e r e  i s  t o  d e t e r m i n e  if s e n i o r  
m a n a g e m e n t  o f  t h e s e  same p l a n t s  has  a  d i f f e r e n t  v i e w  t h a n  d e p a r t m e n t  
m a n a g e r s  o f  t h e  c o n t r i b u t i o n  o f  t h e  i n f o r m a t i o n  s e r v i c e s  d e p a r t m e n t ,  
a n d  i f  t h e  s t r u c t u r e  o f  d e c i s i o n  m a k i n g  i n  t h e  p l a n t  i n f l u e n c e s  
r a t i n g s  o f  t h e  i n f o r m a t i o n  s e r v i c e s  d e p a r t m e n t .  The p e r c e p t i o n s  o f  
t h e  c h i e f  e x e c u t i v e  s h o u l d  h e l p  t o  j u d g e  w h e t h e r  o r  n o t  l a c k  o f  
i n f o r m a t i o n  s e r v i c e s  c e n t r a l i t y  i s  a s s o c i a t e d  w i t h  r e d u c e d  r a t i n g s  o f  
t h i s  u n i t ' s  p o w e r .  
T h e  s t r u c t ' u r e  o f  d e c i s i o n  m a k i n g ,  w h e t h e r  h i g h l y  c e n t r a l i z e d  o r  
d e c e n t r a l i z e d ,  s h o u l d  a l s o  p r o v i d e  g u i d e l i n e s  f o r  t h e  management  o f  
i n f o r m a t i o n  p r o c e s s i n g .  F o r  a  n u m b e r  o f  y e a r s ,  d e c e n t r a l i z e d  
m a n a g e m e n t  h a s  been recommended t o  p r o v i d e  l o c a l  c o n t r o l  and r e s p o n s e  
t o  p r o b l e m s ,  c r e a t e  a  g r e a t e r  s e n s e  o f  a u t o n o m y  and  s e r v e  as a  
t r a i n i n g  g r o u n d  f o r  m a n a g e r s .  
D i s t r i b u t e d  o r  d e c e n t r a l i z e d  p r o c e s s i n g  h a s  b e e n  recommended f o r  a  
n u m b e r  o f  t h e  same r e a s o n s  as d e c e n t r a l i z e d  d e c i s i o n  m a k i n g .  
P r o p o n e n t s  o f  d i s t r i b u t i o n  a r g u e  t h a t  u s e r s  w i l l  be  a b l e  t o  c o n t r o l  
t h e i r  own p r o c e s s i n g ,  r e s p o n d  t o  l o c a l  c o n d i t i o n s  and w i l l  become more  
k n o w l e d g a b l e  a b o u t  i n f o r m a t i o n  s y s t e m s .  
T h e  d a t a  c o l l e c - t e d  f o r  t h i s  s t u d y  make i t  p o s s i b l e  t o  c o r r e l a t e  
t h e  d e g r e e  o f  c e n t r a l i z e d  d e c i s i o n  m a k i n g  i n  t h e  f i r m s  w i t h  management  
p e r t e p t i o n s  c , f  t h e  i n f o r m a t i o n  p r o c e s s i n g  d e p a r t m e n t .  U n f o r t u n a t e l y  
t h e r e  was n o t  enough  v a r i a n c e  i n  t h e  t y p e  o f  c o m p u t i n g  s e r v i c e s  
p r o v i d e d  t o  d r a w  c o n c l u s i o n s  a b o u t  c e n t r a l i z e d ,  d e c e n t r a l i z e d  and 
d i s t r i b u t e d  p r o c e s s i n g .  However ,  t h e  s t y l e  o f  d e c i s i o n  m a k i n g  i n  t h e  
. 
Center for Digital Economy Research 
Stem School of Business 
IVorking Paper IS-85-22 
f i r m s  p r o v i d e s  e v i d e n c e  w h ~ c h  b e a r s  o n  t h e  k i n d  o f  i n f o r m a t i o n  
p r o c e s s i n g  t h a t  u s e r s  f i n d  m o s t  a t t r a c t i v e .  
M e t h o d o l o g y  
--------- 
T h e  s a m p l e  i n  t h i s  s t u d y  c o n s i s t s  o f  r e s p o n d e n t s  f r o m  3 7  p l a n t s ,  
e a c h  o f  w h i c h  i s  owed b y  one  o f  t h r e e  m u l t i n a t i o n a l  m a n u f a c t u r i n g  
f i r m s .  E a c h  p l a n t ' s  c h i e f  e x e c u t i v e  c o m p l e t e d  a  q u e s t i o n n a i r e  i n  an 
i n t e r v i e w  s e t t i n g  a t  t h e  t i m e  d a t a  w e r e  c o l l e c t e d  f r o m  t h e  d e p a r t m e n t  
m a n a g e r s .  W h i l e  t h e s e  m a n a g e r s  w e r e  t h e  m o s t  s e n i o r  m a n a g e r s  a t  t h e  
p l a n t ,  t h e y  w e r e  n o t  n e c e s s a r i l y  c o r p o r a t e  o f f i c e r s .  The  p l a n t s  
a v e r a g e d  6 4 7  e m p l o y e e s  w i t h  a  r a n g e  o f  f r o m  1 2 0  t o  2 1 0 0 .  On t h e  
a v e r a g e ,  30% o f  a  p l a n t ' s  s a l e s  w e n t  t o  t h e  p a r e n t  company ,  252  t o  
c o n s u m e r s ,  40% t o  i n d u s t r y  a n d  5% t o  g o v e r n m e n t .  
V a r i a b l e s  i n  t h e  S t u d y  
.................... 
T a b l e  1 c o n t a i n s  a  l i s t  o f  t h e  v a r i a b l e s  i n  t h e  s t u d y .  The  
q u e s t i o n n a i r e s  w e r e  a n a l y z e d  w i t h  c o r r e l a t i o n  a n d  f a c t o r  a n a l y s i s  
t e c h n i q u e s  t o  d e v e l o p  s c a l e s ;  r e l a t e d  i t e m s  w e r e  a v e r a g e d  t o  f o r m  
s c a l e d  v a r i a b l e s .  I n  t h e  p r e v i o u s  s t u d y ,  i f  a  p l a n t  h a d  m o r e  t h a n  o n e  
d e p a r t m e n t  w i t h  t h e  same f u n c t i o n ,  o r  c o e q u a l  m a n a g e r s  l e d  a  s i n g l e  
d e p a r t m e n t ,  d e p a r t m e n t  m a n a g e r  r e s p o n s e s  w e r e  a v e r a g e d  t o  y i e l d  a  
c o m p o s i t e  d e p a r t m e n t  m a n a g e r  s c o r e  f o r  t h a t  p l a n t .  
< INSERT TABLE 1 HERE> 
T a b l e  1 i s  d i v i d e d  i n t o  t w o  p a r t s ;  t h e  f i r s t  c o n t a i n s  t h e  
v a r i a b l e s  i n  t h e  s t u d y  f r o m  t h e  p l a n t  m a n a g e r  q u e s t i o n n a i r e .  T h e  
s e c o n d  p a r t  o f  t h e  t a b l e  c o n t a i n s  t h e  v a r i a b l e s  f r o m  t h e  d e p a r t m e n t  
m a n a g e r  q u e s t i o n n a i r e .  
F o r  p l a n t  m a n a g e r s ,  t h e  d e c e n t r a l i z a t i o n  v a r i a b l e  i s  a  s c a l e d  
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r e s p o n s e  t o  a  l a r g e  n u m b e r  o f  q u e s t i o n s  a d o p t e d  f r o m  a  s t u d y  b y  B l a u  
( 1 9 7 4 ) .  T h e  i t e m s '  i n  t h i s  s c a l e  a s k  t h e  r e s p o n d e n t  t o  i n d i c a t e  t h e  
l e v e l  a t  w h i c h  a  d e c i s i o n  c a n  b e  made f o r  a c t i v i t i e s  i n  a  number  o f  
a r e a s  l i k e  p e r s o n n e l ,  p r o d u c t i o n  a n d  b u d g e t s .  A r e s p o n d e n t  1s d e f ~ n e d  
a s  h a v i n g  t h e  a u t h o r i t y  t o  make a  d e c ~ s i o n  i f  he  o r  s h e  c a n  c o m m l t  t h e  
organization t o  a  c o u r s e  o f  a c t i o n  w i t h o u t  p r i o r  a p p r o v a l  f r o m  a 
h ~ g h e r  l e v e l  m a n a g e r .  T h e  f a c t  t h a t  a  m a n a g e r  may h a v e  t o  r e p o r t  
a f t e r  h a v i n g  made t h e  d e c i s i o n ,  d o e s  n o t  a l t e r  t h e  m a n a g e r ' s  d e g r e e  o f  
a u t o n o m y .  T h i s  s c a l e  i s  s c o r e d  s o  t h a t  a  h i g h e r  n u m e r i c a l  v a l u e  means 
t h a t  d e c i s i o n s  a r e  more  d e c e n t r a l i z e d ,  i . e ,  a  m a n a g e r  a t  a  l o w e r  l e v e l  
o f  t h e  o r g a n i z a t i o n  h a s  t h e  a u t h o r i t y  t o  make t h e  d e c i s i o n .  
T h e  p e r c e p t i o n  o f  d e p a r t m e n t  c h a r c t e r i s t i c s  b y  t h e  p l a n t  m a n a g e r  
i s  d e r i v e d  f r o m  r e s p o n s e s  t o  s i n g l e  i t e m s  a s k i n g  a b o u t  t h e  c l a r i t y  o f  
j o b  r e q u i r e m e n t s  i n  t h e  d e p a r t m e n t ,  d e g r e e  o f  t a s k  d i f f i c u l t y ,  t i m e  t o  
f e e d b a c k ,  a b i  l i t y  t o  d e f i n e  own o b j e c t i v e s ,  i n f l u e n c e  b y  o t h e r  
d e p a r t m e n t s  a n d  i m p o r t a n c e  o f  t h e  d e p a r t m e n t  f o r  t h e  s u c c e s s  o f  t h e  
p l a n t .  
T h e  l e v e l  o f  s u p p o r t  v a r i a b l e  p e r c e i v e d  b y  t h e  p l a n t  m a n a g e r  i s  a  
s c a l e d  r e s p o n s e  t o  a  s e r i e s  o f  q u e s t i o n s  a b o u t  t h e  a m o u n t  o f  c o m p u t e r  
s u p p o r t  f o r  b a t c h  and  o n - l i n e  p r o c e s s i n g  i n  a  n u m b e r  o f  f u n c t i o n a l  
a r e a s  o f  t h e  p l a n t .  
T h e  s e c o n d  p a r t  o f  T a b l e  1 c o n t a i n s  v a r i a b l e s  f o r  d e p a r t m e n t  
m a n a g e r s ;  m o s t  o f  t h e s e  v a r i a b l e s  w e r e  i n c l u d e d  i n  t h e  e a r l i e r  s t u d y ,  
b u t  some new o n e s  a r e  r e p o r t e d  h e r e .  I n f l u e n c e  i s  a  s c a l e d  v a r i a b l e  
c o n s i s t i n g  o f  a v e r a g e s  o f  p e r c e p t i o n s  o f  t h e  i n f l u e n c e  a  d e p a r t m e n t  
h a s  o n  d e c i s i o n s  s u c h  as t h e  d e v e l o p m e n t  o f  new m a r k e t i n g  s t r a t e g i e s ,  
p r i c i n g ,  i n t r o d u c t i o n  o f  new p r o d u c t s ,  a c q u i s i t i o n  o f  e q u i p m e n t ,  
p r o d u c t i o n  p l a n n i n g ;  a n d  b u d g e t i n g .  P o w e r  i s  an  a v e r a g e  r e s p o n s e  t o  
q u e s t i o n s  on  t h e  p o w e r  e a c h  d e p a r t m e n t  h a s  f r o m  c o n t r i b u t i n g  t o  
p r o f i t s ,  p r e v e n t i n g  d i s r u p t i o n s ,  f o r m a l  p o s i t i o n  a n d  s o l v i n g  p r o b l e m s .  
C o p i n g  w i t h  u n c e r t a i n t y  a s k s  t h e  e x t e n t  t o  w h i c h  a  d e p a r t m e n t  
h e l p s  t h e  r e s p o n d e n t ' s  d e p a r t m e n t  c o p e  w i t h  u n c e r t a i n t y  b y  r e d u c i n g  
t h e  v a r i a b i l i t y  o f  i n p u t s ,  p r o v i d i n g  i n f o r m a t i o n  o n  p o t e n t i a l  
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p r o b l e m s ,  a n d  r e d u c i n g  o u t p u t  v a r i a b i  1  i t y .  O t h e r  i t e m s  u n d e r  c o p i n g  
a r e  s i n g l e  q u e s t i o n s ,  s u c h  as  t h e  e x t e n t  t h a t  c i r c u m s t a n c e s  d o  n o t  
c h a n g e  i n  a  d e p a r t m e - n t  a n d  t h e  e x t e n t  t o  w h i c h  t h e  same w o r k  i s  done  
d a i l y .  W o r k f l o w  r e f e r s  t o  how l o n g  i t  w o u l d  t a k e  f o r  a  d i s r u p t i o n  
f r o m  a  d e p a r t m e n t  t o  i m p a c t  t h e  f i r m  a n d  how s e v e r e  a  d i s r u p t i o n  w o u l d  
be .  D e p e n d e n c e  i s  a  p e r c e p t i o n  o f  t h e  e x t e n t  t o  w h i c h  t h e  d e p a r t m e n t  
i s  c o n n e c t e d  t o  t h e  r e s p o n d e n t ' s  d e p a r t m e n t  a n d  t h e  e x t e n t  t o  w h i c h  
t h e  r e s p o n d e n t ' s  d e p a r t m e n t  d e p e n d s  o n  t h e  o n e  i n  q u e s t i o n .  
I n v o l v e m e n t  i s  t h e  e x t e n t  t o  w h i c h  t h e  r e s p o n d e n t  h a s  b e e n  
i n v o l v e d  i n  new a p p l i c a t i o n s  a n d  t h e  t i m e  s p e n t  o n  d e s i g n .  The  
r e s p o n d e n t s  a l s o  r a t e d  t h e  p o t e n t i a l  o f  t h e  c o m p u t e r  a s  a  m a n a g e r i a l  
d e c i s i o n - m a k i  n g  a i d .  R e s p o n d e n t s  i n d i c a t e d  t h e i r  p e r s o n a 1  i n f l u e n c e  
o n  d e s i g n  a n d  r a t e d  t h e i r  o v e r a l l  s a t i s f a c t i o n  w i t h  i n f o r m a t i o n  
s e r v i c e s .  
I n  a d d i t i o n  t o  t h e  d e p a r t m e n t  m a n a g e r  v a r i a b l e s  a b o v e  f r o m  t h e  
o r i g i n a l  s t u d y ,  t h e  r e s e a r c h  r e p o r t e d  h e r e  i n c l u d e s  t h e  d e p a r t m e n t  
m a n a g e r s '  r a t i n g s  o f  t h e  l e v e l  o f  b a t c h ,  o n - l i n e  a n d  t i m e - s h a r i n g  
s u p p o r t  f o r  v a r i o u s  f u n c t i o n a l  a r e a s  i n  t h e  f i r m .  A l s o  i n c l u d e d  i s  a  
v a r i a b l e  o n  t h e  p e r c e i v e d  v a l u e  o f  i n f o r m a t i o n  p r o c e s s i n g  and  a  s c a l e  
m e a s u r i n g  t h e  r e s p o n d e n t ' s  a t t i t u d e s  t o w a r d  t h e  i n f o r m a t i o n  s e r v i c e s  
d e p a r t m e n t  s t a f f .  
RESULTS 
------- 
P l a n t  M a n a g e r s  
--------- --- 
T a b l e  2 c o n t a i n s  r a n k i n g s  b y  p l a n t  m a n a g e r s  o n  t h e  c h a r a c t e r i s t i c s  
o f  t h e  e n v i r o n m e n t  o f  t h e  f i v e  d e p a r t m e n t s  i n  t h e  s t u d y .  S e n i o r  
m a n a g e r s  s e e  t h e  i n f o r m a t i o n  s e r v i c e s  d e p a r t m e n t  as  h a v i n g  u n c l e a r  j o b  
r e q u i r e m e n t s  a n d  h i g h  t a s k  d i f f i c u l t y .  T h i s  d e p a r t m e n t  has  t h e  
l o n g e s t  t i m e  t o  f e e d b a c k  a n d  l i t t l e  o p p o r t u n i t y  t o  d e f i n e  i t s  own 
o b j e c t i v e s .  I t  i s  a l s o  s e e n  as  t h e  l e a s t  i n f l u e n c e d  b y  o t h e r  
d e p a r t m e n t s .  
S i m i l a r  t o  t h e  d e p a r t m e n t  m a n a g e r s  i n  t h e  e a r l i e r  s t u d y ,  t h e  
h i g h e s t  l e v e l  e x e c u t i v e  a t  t h e  p l a n t s  s e e s  i n f o r m a t i o n  s e r v i c e s  as  b y  
f a r  t h e  ----- l e a s t  i m p o r t a n t  d e p a r t m e n t  f o r  t h e  s u c c e s s  o f  t h e  p l a n t .  
. 
Center for Digital Economy Research 
Stem School of Business 
Working Paper IS-85-22 
T h i s  f i n d i n g  i s  h i g h l y  c o n s i s t e n t  w i t h  t h e  h y p o t h e s i s  t h a t  l o w  
r a n k i n g s  o f  p o w e r  f o r  i n f o r m a t i o n  s e r v i c e s  may b e  r e s u l t  f r o m  t h e  
d e p a r t m e n t  n o t  b e i n g  p e r c e i v e d  i n  t h i s  m a n u f a c t u r i n g  e n v i r o n m e n t  as  
c e n t r a l  t o  t h e  m i s s i o n  o f  t h e  o r g a n i z a t i o n .  
< INSERT TABLE 2  HERE> 
P l a n t  V e r s u s  D e e a r t m e n t  M a n a g e r s  
_ _ _ - _ _ _ _ _ - - - -  ------------ --- 
T o  e x a m i n e  t h e  r e l a t i o n s h i p  b e t w e e n  o f  t h e  d e g r e e  o f  
d e c i s i o n - m a k i n g  d e c e n t r a l i z a t i o n  a n d  i n f o r m a t i o n  s e r v i c e s  d e p a r t m e n t  
r a n k i n g s ,  t h e  r e s p o n s e s  o n  p l a n t  m a n a g e r  r a t i n g s  f o r  d e c e n t r a l i z a t i o n  
o f  d e c i s i o n  m a k i n g  a n d  l e v e l  o f  c o m p u t e r  s u p p o r t  w e r e  a t t a c h e d  t o  t h e  
r e s p o n s e s  f o r  e a c h  d e p a r t m e n t  m a n a g e r  i n  t h e  p l a n t .  S i n c e  t h e r e  was a  
l : N  r e l a t i o n s h i p  b e t w e e n  p l a n t  m a n a g e r s  a n d  t h e i r  d e p a r t m e n t  m a n a g e r s ,  
i t  was n e c e s s a r y  t o  p r o p o g a t e  t h e  p l a n t  m a n a g e r  r e s p o n s e s  f o r  e a c h  
a f f i l i a t e d  d e p a r t m e n t  m a n a g e r .  F o r  e x a m p l e ,  i f  t h e  p l a n t  m a n a g e r  
r a t e d  d e c e n t r a l  i z a t i o n  a s  a  2 .5 ,  t h e n  t h a t  v a r i a b l e  o n  
d e c e n t r a l i z a t i o n  was p r o p o g a t e d  w i t h  t h e  same v a l u e  f o r  e a c h  
d e p a r t m e n t  m a n a g e r  who w o r k e d  i n  t h e  p l a n t .  The  same a p p r o a c h  was 
f o l l o w e d  f o r  t h e  p l a n t  m a n a g e r ' s  r a n k i n g  o f  t h e  l e v e l  o f  c o m p u t e r  
s u p p o r t .  
T a b l e  3 p r e s e n t s  t h e  r e s u l t s  o f  c o r r e l a t i n g  e a c h  o f  t h r e e  
v a r i a b l e s :  1 )  p l a n t  m a n a g e r  r a t i n g s  o f  d e g r e e  o f  d e c e n t r a l i z a t i o n  i n  
d e c i s i o n  m a k i n g  2 )  d e p a r t m e n t  m a n a g e r s  r a t i n g s  o f  t h e  l e v e l  o f  
c o m p u t e r  s u p p o r t  3 )  a n d  t h e  p l a n t  m a n a g e r ' s  r a n k i n g  o f  l e v e l  o f  
c o m p u t e r  s u p p o r t ,  w i t h  t h e  v a r i o u s  v a r i a b l e s  f r o m  t h e  d e p a r t m e n t  
m a n a g e r  q u e s t i o n n a i r e  on  i n f o r m a t i o n  s e r v i c e s  d e p a r t m e n t  i n f l u e n c e ,  
p o w e r ,  v a r i a b l e s  r e l a t e d  t o  p o w e r  a n d  v a r i a b l e s  c o n c e r n i n g  i n f o r m a t i o n  
p r o c e s s i n g  1 i k e  i n v o l v e m e n t .  
I t  s h o u l d  b e  n o t e d  t h a t  t h e  mean r e s p o n s e  f o r  c e n t r a l i z a t i o n  i n  
t h e  s a m p l e  was . 4 8  w i t h  a  s t a n d a r d  d e v i a t i o n  o f  1 .6  a n d  an  n  o f  110.  
T h e  s c a l e  f o r  c e n t r a l i z a t i o n  r a n g e d  f r o m  0 ( m o s t  c e n t r a l i z e d )  t o  3 
( l e a s t  c e n t r a l i z e d ) .  T h e  r e s u l t s  i n  t h i s  s e c t i o n  s h o u l d  b e  
i n t e r p r e t e d  k i t h  c a u t i o n  b e c a u s e  i t  a p p e a r s  t h a t  t h e  p l a n t s  a n d  f i r m s  
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i n  t h i s  s t u d y  a r e  h i g h l y  c e n t r a l i z e d .  T h e  d a t a ,  t h e n ,  r e p r e s e n t  
r a t h e r  s m a l l  d e v i a t i o n s  i n  w h a t  i s  b a s i c a l l y  a  c e n t r a l i z e d  e n v i r o n m e n t  
T h e  r e s u l t s  i n  t h e  t a b l e  show t h a t  d e p a r t m e n t  m a n a g e r  r a t i n g s  o f  
i n f o r m a t i o n  s e r v i c e s  d e p a r t m e n t  i n f l u e n c e  a n d  p o w e r  a r e  g r e a t e r  i n  
p l a n t s  w i t h  m c r e  c e n t r a l i z e d  d e c i s i o n  m a k i n g .  C o p i n g  w i t h  u n c e r t a i n t y  
i s  a l s o  c o r r e l a t e d  w i t h  c e n t r a l i z e d  d e c i s i o n  m a k i n g ,  t h o u g h  f o l l o w i n g  
t h e  same p r o c e d u r e s  e a c h  d a y  i s  n e g a t i v e l y  c o r r e l a t e d  w i t h  
d e c e n t r a l i z a t i o n .  C e n t r a l i z a t i o n  i s  a s s o c i a t e d  w i t h  m o r e  c o n n e c t i o n s  
t o  t h e  i n f o r m a t i o n  s e r v i c e s  d e p a r t m e n t ,  a n d  g r e a t e r  d e p e n d e n c e  o n  i t .  
M o r e  c e n t r a l i z e d  d e c i s i o n  m a k i n g  i s  c o r r e l a t e d  w i t h  h i g h e r  l e v e l s  
o f  r e p o r t e d  i n v o ? v e m e n t  i n  s y s t e m s  b y  d e p a r t m e n t  m a n a g e r s .  
D e c e n t r a l i z e d  d e c i s i o n  m a k i n g  i s  s i g n i f i c a n t l y  c o r r e l a t e d  w i t h  a  
t e n d e n c y  t o  s t a y  w i  t h i n g  b u d g e t s  f o r  i n f o r m a t i o n  p r o c e s s i n g .  The  
d e v e l o p m e n t  o f  new a p p l i c a t i o n s  a n d  t h e  v a l u e  o f  s y s t e m s  a r e  r e l a t e d  
m o r e  h i g h l y  u n d e r  c e n t r a l i z e d  d e c i s i o n  m a k i n g .  
D e p a r t m e n t  m a n a g e r s  a s s o c i a t e  h i g h  l e v e l s  o f  c o m p u t e r  s u p p o r t  w i t h  
h i g h  i n f o r m a t i o n  s e r v i c e s  d e p a r t m e n t  p o w e r .  P l a n t  m a n a g e r s ,  h o w e v e r ,  
h a v e  t h e  o p p o s i t e  a s s o c i a t i o n .  F o r  t h i s  l a t t e r  g r o u p ,  h i g h e r  l e v e l s  
o f  c o m p u t e r  s u p p o r t  a r e  r e l a t e d  t o  l o w e r  i n f o r m a t i o n  s e r v i c e s  
d e p a r t m e n t  p o w e r .  
F o r  t h e  v a r i a b l e s  t h a t  d e s c r i b e  i n f o r m a t i o n  p r o c e s s i n g  a c t i v i t i e s ,  
t h e r e  i s  s u b s t a n t i a l  a g r e e m e n t  b e t w e e n  p l a n t  m a n a g e r s  a n d  d e p a r t m e n t  
m a n a g e r s  w i t h  r e s p e c t  t o  l e v e l  o f  c o m p u t e r  s u p p o r t .  B o t h  g r o u p s  o f  
m a n a g e r s  a s s o c i a t e d  h i g h  l e v e l s  o f  s u p p o r t  w i t h  g r e a t e r  i n v o l v e m e n t  i n  
s y s t e m s  a c t i v i t i e s ,  t h e i r  own g r e a t e r  i n f l u e n c e  on s y s t e m s ,  m o r e  
l i k e 1  i h o o d  o f  e x c e e d i n g ,  b u d g e t ,  h i g h e r  q u a 1  i t y  o f  t h e  d e v e l o p m e n t  a n d  
s u p p o r t  o f  a p p l i c a t i o n s ,  a n d  h i g h e r  v a 1  u e  o f  i n f o r m a t i o n  p r o c e s s i n g .  
D e p a r t m e n t  m a n a g e r s  a s s o c i a t e  h i g h  l e v e l s  o f  s u p p o r t  w i t h  g r e a t e r  
s a t i s f a c t i o n  w i t h  i n f o r m a t i o n  p r o c e s s i n g  a n d  m o r e  f a v o r a b l e  r a t i n g s  o f  
t h e  i n f o r m a t i o n  s e r v i c e s  d e p a r t m e n t  s t a f f .  
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CONCLUSIONS 
----------- 
T h e  r e s u l t s  f o r  p l a n t  managers  a r e  r e m a r k a b l y  c o n s i s t e n t  w i t h  t h e  
p i c t u r e  t h a t  emerged  i n  t h e  e a r l i e r  s t u d y  o f  d e p a r t m e n t  m a n a g e r s  
( L u c a s ,  1 9 8 4 ) .  L i k e  t h e i r  d e p a r t m e n t  m a n a g e r  c o u n t e r p a r t s ,  s e n i o r  
e x e c u t i v e s  a t  t h e  p l a n t  p e r c e i v e  i n f o r m a t i o n  s e r v i c e s  a t  t h e i r  p l a n t s  
a s  n o t  b e i n g  c r i t i c a l  t o  t h e  s u c c e s s  o f  t h e i r  b u s i n e s s .  
The  s a m p l e  i n  b o t h  s t u d i e s  was d r a w n  f r o m  h i g h l y  c e n t r a l i z e d  
p l a n t s .  T h e  m a j o r i t y  o f  t h e  a p p l i c a t i o n s  p r o c e s s e d  t r a n s a c t i o n s ,  a n d  
m o s t  o p e r a t e d  i n  a  b a t c h  p r o c e s s i n g  mode. T h i s  t y p e  o f  a p p l i c a t i o n  i s  
g e n e r a l l y  n o t  i n  t h e  f o r e f r o n t  o f  b u s i n e s s  d e c i s i o n  m a k i n g .  
C o n s e q u e n t l y ,  t h e s e  s y s t e m s  may e a s i l y  b e  p e r c e i v e d  as s e c o n d a r y  t o  
t h e  m a i n  m i s s i o n  o f  t h e  f i r m ,  The f i n d i n g s  o f  t h i s  s t u d y  l e n d  s u p p o r t  
t o  t h e  n o t i o n  o f  c e n t r a l i t y  as i m p o r t a n t  i n  c o n s i d e r i n g  p o w e r  ( L u c a s  
1 9 8 4 ) .  T h e  r e l a t i v e l y  l o w  s t a t e  o f  t e c h n o l o g y  i n  t h e  s a m p l e  p r o b a b l y  
c o n t r i b u t e d  t o  p l a n t  manager  p e r c e p t i o n s  o f  l o w  s y s t e m s  c r i t i c a l i t y .  
A r e p e t i t i o n  o f  t h e  s t u d y  i n  an e n v i r o n m e n t  w i t h  more  c e n t r a l  
a p p l i c a t i o n s  f o r  t h e  m i s s i o n  o f  t h e  o r g a n i z a t i o n  (e .  g, on -1  i n e  
s y s t e m s ,  DBMS a p p l  i c a t  i o n s  a n d  D S S )  m i g h t  u n c o v e r  d i f f e r e n t  
p e r c e p t i o n s .  I t  i s  i n t e r e s t i n g  t o  n o t e ,  h o w e v e r ,  t h a t  t h i s  s t u d y  d i d  
f i n d  a  r e l a t i o n s h i p  b e t w e e e n  l e v e l  o f  s u p p o r t  a n d  t h e  p e r c e i v e d  v a l u e  
o f  i n f o r m a t i o n  s y s t e m s .  
O t h e r  e x p l a n a t i o n s  f o r  p e r c e p t i o n s  o f  l o w  i n f o r m a t i o n  s y s t e m s  
c r i t i c a l i t y  a r e  p o s s i b l e .  P e r h a p s  i n f o r m a t i o n  s e r v i c e s  d e p a r t m e n t s  d o  
n o t  " m a r k e t "  t h e i r  s e r v i c e s  a s  w e l l  as  o t h e r  d e p a r t m e n t s .  
A p p l i c a t i o n s  b a c k l o g s ,  c o n s t a n t  c r i s e s ,  l a c k  o f  r e s o u r c e s ,  e t  a1 may 
p r e c l u d e  t h e  i n f o r m a t i o n  s e r v i c e s  d e p a r t e m n t  f r o m  a d v e r t 1  s i  n g  t h e  
a v a i l a b i  l i t y  a n d  t h e  i m p o r t a n c e  o f  t h e i r  s e r v i c e s .  P e r c e p t i o n s  a r e  
more  q u i c k l y  a n d  more  s t r o n g l y  m o l d e d  b y  s y s t e m s  f a i l u r e s ,  d o w n t i m e  
and  i n a b i l i t y  t o  m e e t  d e a d l i n e s ,  t h a n  t h e y  a r e  w i t h  t h e  l e s s  v i s i b l e  
and  l e s s  t a n g i b l e  s u c c e s s  o f  an a p p l i c a t i o n .  
T h e r e  a r e  a t  l e a s t  t w o  p o s s i b l e  e x p l a n a t i o n s  f o r  t h e  s u g g e s t i o n  
t h a t  p l a n t  m a n a g e r s  as w e l l  a s  d e p a r t m e n t  m a n a g e r s  d o  n o t  f i n d  
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i n f o r m a t i o n  p r o c e s s i n g  c e n t r a l  t o  t h e  m i s s i o n  o f  t h e i r  organizations, 
I I T h e  f i r s t  i s  t h a t  i n f o r m a t i o n  s e r v i c e s  i s  p e r c e i v e d  a s  b a c k  o f f i c e "  
s u p p o r t .  F i r m s  do n o t  c o n s i d e r  t h e m s e l v e s  s u c c e s s f u l  due t o  t h e  
s t r e n g t h  o f  b a c k  o f f i c e  s u p p o r t .  The  s e c o n d  e x p l a n a t i o n  i s  t h a t  
t h o u g h  i n f o r m a t i o n  s e r v i c e s  a r e  i n  r e a l i t y  c r u c i a l ,  v a r i o u s  f a c t o r s  
c o n c e a l  t h e i r  c r i t i c a l i t y  f r o m  b o t h  d e p a r t m e n t  and  p l a n t  managers .  
C e n t r a l i z a t i o n  and S l s t e m s  
----_-_-_----------- --- 
C e n t r a l i z a t i o n ,  as  r e p o r t e d  b y  p l a n t  m a n a g e r s ,  i s  r e l a t e d  t o  more  
u s e r  i n v o l v e m e n t  i n  s y s t e m s  d e v e l o p m e n t ,  l e s s  l i k e l i h o o d  o f  e x c e e d i n g  
b u d g e t s ,  a n d  h i g h e r  r a t i n g s  o f  new a p p l i c a t i o n s  a n d  t h e i r  v a l u e .  
P e r h a p s  i n  a  c e n t r a l i z e d  d e c i s i o n  m a k i n g  e n v i r o n m e n t ,  managers  have  
g r e a t e r  n e e d s  f o r  s p e c i f i c  i n f o r m a t i o n  a p p l i c a t i o n s  t h e m s e l v e s .  As a  
r e s u l t ,  t h e y  p a r t i c i p a t e  m o r e  i n  s y s t e m s  d e v e l o p m e n t .  T h e i r  i n c r e a s e d  
p a r t i c i p a t i o n  w o u l d  b e  r e l a t e d  t o  h i g h e r  r a t i n g s  o f  s a t i s f a c t i o n  w i t h  
t h e s e  a p p l i c a t i o n s  a n d  more  f a v o r a b l e  p e r c e p t i o n s  o f  t h e i r  v a l u e .  I n  
a  l e s s  c e n t r a l i z e d  e n v i r o n m e n t ,  t h e  t o p  m a n a g e r  may depend  m o r e  on 
s u b o r d i n a t e s  t o  p r o v i d e  i n f o r m a t i o n  a n d  t h e r e f o r e  t a k e  l e s s  n o t i c e  o f  
i n f o r m a t i o n  s y s t e m s .  
F u t u r e  R e s e a r c h  
T h e s e  f i n d i n g s  l e d  t o  s p e c u l a t i o n  on  t h e  p o w e r  a n d  i n f l u e n c e  o f  
i n f o r m a t i o n  p r o c e s s i n g  i n  a  d i s t r i b u t e d  e n v i r o n m e n t .  Mov i ng 
r e s p o n s i i b l i t y  f o r  p r o c e s s i n g  t o  u s e r  d e p a r t m e n t  m a n a g e r s  i s  
c o n s i s t e n t  w i t h  a  more  d e c e n t r a l i z e d  d e c i s i o n  m a k i n g  s t y l e .  
T h e r e f o r e ,  o n e  e x p e c t s  t h a t  a  f i r m  t h a t  e n c o u r a g e s  d e c e n t r a l i z e d  
d e c i s i o n  m a k i n g  a l o n g  w i t h  d i s t r i b u t e d  p r o c e s s i n g  s h o u l d  s e e  l e s s  
p o w e r  a t t r i b u t e d  t o  t h e  i n f o r m a t i o n  s e r v i c e s  d e p a r t m e n t ( s 1 .  The 
p o p u l a r  n o t i o n  t h a t  d i s t r i b u t e d  p r o c e s s i n g  d e l e g a t e s  power  t o  u s e r s  
may t u r n  o u t  t o  be  t h e  c a s e .  
The f i n d i n g s  o f  t h e  s t u d y  w i t h  r e s p e c t  t o  t h e  l e v e l  o f  c o m p u t e r  
s u p p o r t  a l s o  have  i m p l i c a t i o n s  f o r  management .  H i g h  l e v e l s  o f  
c o m p u t e r  s u p p o r t  a r e  p o s i t i v e l y  r e l a t e d  t o  p o w e r  and t o  v a r i a b l e s  t h a t  
a r e  c o n s i d e r e d  a n t e c e d e n t s  o f  power .  H i g h  s u p p o r t  i s  a l s o  a s s o c i a t e d  
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w i t h  m o r e  f a v o r a b l e  r a t i n g s  o f  i n f o r m a t i o n  p r o c e s s i n g  a c t i v ~ t i e s .  
T h i s  s t u d y  f o u n d  t h a t  i n  a  h e a v i l y  b a t c h ,  t r a n s a c t i o n s  p r o c e s s i n g  
e n v i r o n m e n t ,  p e r c e p t i o n s  o f  i n f o r m a t i o n  s y s t e m s  p o w e r  and i n f l u e n c e  
a r e  l o w .  T h i s  f i n d i n g  may be e x p l a i n e d  b y  l a c k  o f  s y s t e m s  c e n t r a l i t y  
o r  b y  p o o r  m a r k e t i n g  o f  t h e  i n f o r m a t s ~ n  s e r v i c e s  a r e a  t o  u s e r s ,  a  
c o n t r i b u t i n g  f a c t o r  t o  t h e  c o n c e a l m e n t  o f  t h e  i m p o r t a n c e  o f  
i n f o r m a t i o n  p r o c e s s i n g .  D e c e n t r a l i z e d  e n v i r o n m e n t s ,  i n c l u d i n g  t h o s e  
w i t h  d i  s t r i  b u ' t e d  p r o c e s s i n g ,  a r e  1  i k e l y  t o  e x h i b i t  p e r c e p t i o n s  o f  l o w  
i n f o r m a t i o n  s y s t e m s  p o w e r  and i n f l u e n c e .  H o w e v e r ,  when managers  a r e  
i n v o l v e d  i n  a p p l i c a t i o n s  d e v e l o p m e n t ,  t h e y  s h o u l d  d e v e l o p  more  
f a v o r a b l e  p e r c e p t i o n s  o f  a p p l i c a t i o n s  s u c c e s s  and v a l u e .  These  l a t t e r  
e v a l u a t i o n s  a r e  i m p o r t a n t  and s h o u l d  b e  e n c o u r a g e d .  I f  d i s t r i b u t e d  
p r o c e s s i n g  t u r n s  o u t  t o  be a s s o c i a t e d  w i t h  l o w e r  r a t i n g s  o f  
i n f o r m a t i o n  s e r v i c e s  p o w e r ,  b u t  e n c o u r a g e s  u s e r s  t o  become more  
i n v o l v e d  i n  s y s t e m s  a c t i v i t i e s ,  d i s t r i b u t e d  p r o c e s s i n g  w i l l  h a v e  
h e l p e d  s o l v e  a t  l e a s t  o n e  t r o u b l e s o m e  s e t  o f  p r o b l e m s  i n  many 
o r g a n i z a t i o n s .  
F o r  m o s t  f i r m s ,  i n f o r m a t i o n  s y s t m s  a c t i v i t i e s  a r e  c r u c i a l ,  w h e t h e r  
b a c k  o f f i c e  s u p p o r t  o r  i n  h i g h l y  v i s i b l e ,  s t r a t e g i c  a p p l i c a t i o n s .  
M a n a g e m e n t ' s  f a i l u r e  t o  r e c o g n i z e  t h e  i m p o r t a n c e  o f  i n f o r m a t i o n  
p r o c e s s i n g  c a n  r e s u l t  i n  s i g n f i c a n t  p r o b l e m s .  I n f o r m a t i o n  p r o c e s s i n g  
i s  t o o  i m p o r t a n t  t o  be  l e f t  t o  c o m p u t e r  p r o f e s s i o n a l s  a l o n e ,  m a n a g e r s  
a t  a l l  l e v e l s  m u s t  h e l p  c o n t r o l  t h e  s y s t e m s  e f f o r t .  
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Decentralization of decision making 
Clarity of department's job requirements 
Degree of difficulty of department's tasks 
Time until department receives feedback 
Department's ability to define its own objectives 
Department's influence by other departments 
Department's relative importance 
Level of computer support 
Department Manager 
Dependent Variables: 
INF Influence of accounting, engineering, marketing, 
production and information services department 
POWER Power of accounting, engineering, marketing, 
production and information services department 
Independent Variables: 
COPE Coping with uncertainty in general 
ENV Coping with environmental uncertainty 
OPER Coping with uncertainty from operations 
CHG Lack of changing circumstances 
PROC Following set procedures 
SAME Does not do the same work each day 
REP Substitutability, difficult to replace 
Pervasiveness and immediacy of workflow measured by: 
TIME Time of halted output to impact firm 
LEN Length of disruption 
SEV Severity of disruption 
COW Dependence: few connections to this department 
DEP Depend on this department 
Information Services: 
I W  Involvement of users 
POT Managerial decision making potential of computers 
OWN Personal influence on new systems 
SAT Satisfaction with information systems 
BUD Department activities stay within budget 
NEWAPP Rating of development/operation of applications 
VALUE Value of information systems 
ISDSTAFF Rating of information services staff 
LEV2 Level of computer support 
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Table 2 .  P l a n t  Manager  I ? a n k i n g b r c  
Numeric 
Acctg Engin ISD Mktg Prod Rank Impl ica t ion  n s i g a  
I S D  
C l a r i t y  of . 
job Reqs. 2.6 3.0 3.5 3.7 2.5 4 
Degree of  
D i f f i c u l t y  3.3 4.6 4.3 3.9 4.1 4 
Time t o  
Feedback 2.4 3.1 2.6 2.9 1.6 5 
A b i l i t y  t o  
Define Own 
Object ives  4.5 3.5 4.4 3.9 4.1 4 
Deg. I n f l .  
by o the r  
Departments 3.4 3.5 3.6 2.6 2.6 5 
Rel. Import. 
i n  Indust ry  2.8 1.8 3.1 1.6 1.6 5 
unclear  job r e q s ,  (8 )  
high d i f f i c u l t y  ( 5 )  
s lowest  time 
t o  feedback (6 
l i t t l e  a b i l i t y  t o  
d e f i n e  own 
o b j e c t i v e s  (3  
least influenced 
by o t h e r  
departments (6) 
least important 
f o r  success  ( 7  
a~umber  o f  pa i rwise  t-tests out  of  10 s i g n i f i c a n t  a t  0.10 o r  
b e t t e r  
b~ample s i z e  ranges from 18 t o  35 
C ~ l l  responses range from 1 t o  7 except  feedback ( 1  t o  6 )  
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.Table 3. Variable Correlations With 
Plant Manager and Department Manager 
Ratings of Level of Computer Support 
and with Degree of Centralization 
Level Support Level Support 
V a r .  Descript-ion Centralization (Dept. Mgrs) (Plant Mgr.) 
INF' Influence -.13a (108)' NS -.44' (61) 
POWER Power 
-.25' (109) .26' (100) -.18~ (61) 
COPE Coping with 
Uncertainty -023b (90) . 18b (85) NS 
ENV Coping with 
Env. Uncert. NS NS NS 
OPER Coping w. 
Operat. Uncert. NS NS NS 
CHG Lack of Changing 
Circumstances NS NS NS 
PROC Following Set 
Procedures . 16b (106) --21b (97) NS 
SAME Does not do 
Same Work Every 
Day NS NS NS 
REP Substitutability NS .lgb (97) NS 
TIME Time for stoppage 
to hurt firm NS -.27C (99) NS 
LEN Length of 
Disruption NS NS NS 
SEV Severity of 
Disruption - NS .21b (96) NS 
CONN Few connections to 
department - .22b (96) -.3qc (91) NS 
DEP Depend on 
Department -.22b (94) .28' (89) -.2za (51) 
(continued) 
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(Table 3 - continued). 
Var. Description Centralization 
I NV Involvement of 
Users - .2! jc (104) 
POT Managerial Potent. 
of Computers NS 
OWN Personal influence 
on systems NS 
SAT Satisfaction with 
I SD NS 
BUD Stays within 
Budget .84' (70) 
NEWAPP Dev./Oper. of 
New Applications -. 1 8 ~  (102) 
VALUE Value of Systems -.15~ (104) 
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